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ABSTRACT 

This paper reports a study of selected examples of 
verbal behavior patterns in primary grade classrooms during science 
activities. The subjects were 32 elementary teachers within five 
mid-Michigan public school districts. A control group of 16 teachers 
taught science in the conventional manner. The experimental group 
received an in-depth study of the Science Curriculum Improvement 
Study's ( SCI S) teaching methods and materials at a 3-week workshop, 
and used the teaching methods and materials suggested by SCIS i r 
their classrooms. The study was designed as a quasi-expetimentai, 
time-series analysis and involved a series of science teaching 
observations over a one-year period. Each science lesson was recorded 
with portable tape recorders, and two of the three instruments used 
in evaluating the data were concerned with information gathered from 
analyses of the taped lessons. The data indicated that the SCIS 
teachers differed significantly from those teachers employing 
conventional science teachinq methods and materials by demonstrating 
an increase in the amount of direct teacher influence displayed in 
verbal behavior patterns during science activities. Additionally, the 
SCIS teachers displayed a preference toward asking high-level 
Questions of children. Bibliography. (LC) 
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Introduction 



In the past decade an increased interest: In American 
elementary school scf.onco curricula had btc.vme evident A 
wide spectrum of curriculum Innovations has blossomed onto the 
educational scone that profess to focus upon the elementary 
school child and how he learns science*. Ar.d rightly so, for he 
represents the recipient of that wealth of sci entiflc knowledge 
deemed important for him as i functioning member of his aocietyo 
These new science mate', isle also stress the importance of 
elementary school toachers an\ ho« their teaching rvlee ore 
modified through the Introduction of such programs * in practice 
the actions of the individual teacher determine the oun'lt.ulum 
within any respective classroom*. The basin for tills study stems 
from a consideration of such to ache? actions in response '-c the 
introduction of a recent cu./loulur-; innevttior, the Science 
Currloulum Iinprovnuent Study 

O') The problem in this study was to analyse selected examples 

o 

O verbal behavior patterns In primary grodo cla jsrooms during 

solonco activities This analysis included verlai behavior 
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patterns of c3,assrooms using conventional science curriculum 
materials as well as classrooms using the Science Curriculum 
Improvement Study* Student-to-student vei’bal patterns es well as 



teacher verbal patterns wore analyzed in this study* 

Mallinsor. stated that two areas exist in olementory school 
science that are in dire need of educational research* 3he 
wrote that research is needed to identify those things that 
soience should help children do bettor, and that researchers must 
concentrate upon determining how any given ourrioular method 
may bo used more effectively <> Both of these examples are 
heavily dependent upon teachers' el’f eotivonese in communicating 
the goals of instruction to the children under their guidance o 
The spoken discourse within the classroom has been studied 
profitably from many standpoints and for many purposes,. Hough 
stated that a visit to a typical elementary or secondary aohool 
will reveal that 60 percent of classroom time Is taken up in 

verbal interaction and that more than 70 per cent of suoh talk 

2 

is done by teachers., Hughes further att^tod to the importance 
of effective vrbal communication when she stated that a measure 
of good teaching is the quality of the response the teacher makes 
to the child or group with whom ho is Interacting* 

One set of exemplars that arc representative of such 
verbal interactions within the elementary school classroom 
focuses upon the effective uee of questions * Jacobson snd Kondo 
have written that questions can be used by the teaoher to stimulate 
thinking, to 1 vitiate discussion, to appriaso whet children have * 
learned, 9nd t-j determine what they ore talking about** Snyder 
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also emphasized the importance of questions as a measure of 
verbs! Interaction v<h3n he stated that measuring question asUng 
behavior may serve as a means of evaluating net? set enoe curricula 

and as a means of determining the effects on inquiry of different 

& 

science teaching methodologies <. 

The Science Curriculum Tmproevment Study heavily emphasizes 
chlld~to-child communication as an integral sspect of science 
lessons® An effective teacher is one who is avare of this emphasis 
and structures the learning activity in such t way that this 
communication is enhanced.-, 

Definition* 

The following ore definitions, statements,, or assumptions as 
they were used in this study » 

According to Bollack, ver bal interac t ion means the communi- 
cation of language and moaning in the classroom, which in turn 

0 

tends to indicate the behavior ox those involved in the classroom® 

Interaction analysis could be defined as the systematic quanti** 

ficetlon of behavioral acts or qualities of belnwlor acts as they 

>< 

occur In somo sort of spontaneous interaction* It is an 
observation procolure designed to permit r systematic record of 
spontaneous acts and to aorutinieo the process of instruction by 
taking into account eooh small bit of interaction® 

The ID ratio has been defined by Amidon and Flanders as the 
amount of indirect teacher Influence in verbal classroom behavior 
divided by the amount of direct teacher Influence® 0 




In conducting this study it v.'s assumed that! the verbal 



behavior of the teacher was an adequate sample of her total 
behavior; that is, her verbal statements v/ere consistent v/ 1th her 
nonverbal gestures; how much teachers talk and what they say 
determine to a large extent the reactions of the students; the 
kinds of questions teachers ask ere an indication of the qual ity 
of teaching that is going on end the levels of thinking that are 
being stimulated; and the lessons observed and recorded were 
exemplars of the tyjes of science lessons normally presented by 
those teachers within the study * 

Procedure 

This study focused upon an analysis of verbal behavior 
patterns during science activities in thirty -two mid-Michigan 
primary grade classrooms* Sixteen of the teachers within these 
classrooms used the teaching methods and materials suggested by 
the Science Curriculum Improvement Study (SCIS), and the remaining 
sixteen teachers presented more conventional sclenoe activities 
as advocated by their rospeotlve school system.) a These teachers 
were employed vithln the DeWltt, East Lansing, Grand Ledge, 
Laingsburg, and Wllliamston public schools and taught in ni;-ie 
separate buildings soattered throughout these dtatriota^ A three- 
week workshop (August 5-Auguat 23, 1968) employing the Soienoe 
Currloulum Improvement Study’s teaching methods and materials 
was the primary experimental variable, and thoee sixteen toachers 
who taught science using the SCIS approach during the 1968-69 
school year were active participants within the workshop* 



Portable tape recorders were used to gather data during 
each science lesson observed for tho thirty -two teacher a * 

Formal observations of the sixteen SCIS teachers began prior 
to the summer workshop on April 22* 1968, and both the SCIS 
teachers and those teachers using more conventional science 
activities received periodic visitations throughout the 1968-69 
school year<> Specifically, each SCIS teacher received five such 
visitations; the final lessor was recorded on March 27* 1969® 

Three instruments were used ir. evaluating tho study's data* 
Two of these measurements wore exclusively concerned v/lth informa- 
tion gathered from analyses of the taped lessons-^the Flanders 

o 

System of Interaction Analysis and tho Science Teaching Obser ve - 

10 

tlonal Instrument® The third instrument, the Science Process 
Test for Elementary School Teachers, was a written test designed 
to evaluate process skills and science concepts®^ 

Two individuals wore trained to analyze the taped leesona; 
eeoh lesson, therefore, was reviewed twice-- once to gather data 
using the Flanders System of Interaction Analysis and a second 
time using the Science Teaching Observational Instrument® The 
third evsluation ins truant was given to only the experimental 
group-*those teachers who attended tho summer workshop and rho 
employed SCIS teaching methods and materials in their classrooms 
during the 1968-69 school year® A pre-test using this instrument 
was given to the teachers on August 6, 1960, prior to the summer 
workshop's fornel activities® On April 19, 1969 these teachers 
were tested again with the same instrument and und«r similar 
conditions, at the study's conclusion. 



Of the null hypotheses stated In the seotlon that follows, 
the Flanders System of Interaction Analysis was uerd in obtaining 
data to test hypotheses one through four© The Science Teaching 
Observational Instrument evaluated data gathered for hypothesis 
five-. Hypothesis six was analyzed using the results of pre-test 
and post-test administrations of the Science Process Test for 
Elementary School Teachers o 

Hypotheses 



Stated in null form, the study’s hypotheses woie: 



»01 There is no differenos In the teachers’ II) ratioi during 
science activities, before and after the lnv: oductior 
of SCIS teaching methods and materials ( Hq^ x ID,tvIDg) i 



H c o There is no difference in the percentage of time teachers 
spend talking during scionce activities, before and after 
the inti eduction of SCIS teaching methode and materials 
(H02* TTj'-wTT 2>| 



Hq* There is no difference in the percentage of time students 
talk during soienoe activities, beforo and after the 
Introduction of SCIS teaohlng methods end materials 
(Hqj* STj«ST 2 )* 

H04 There is no difference in the percentage of continuous 

student comment during soienoo activities, before and after 
the intr^duotlon of SCIS teaching methods and materials 
(Ho 4 * CCvsrOOg't 



Rqq There is no differenos in the kinds of quostions teachers 
ask children, before and after the introduction of SCIS 
teaching methods and materials 



Ho 6 There is no diffe, enoo in the teachers’ comprehension 
tho process aspeots of scienco, before erd after the 
introduction of SCIS teaohlng methods and materials 
(Hog* PS^jaPSg). 



of 
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Analyses of Results 

Initially, analyses were conducted to determine whether 
there were any significant differences between the SCIS* teachers 
and those teachers using conventional ad L ence materials for 
hypotheses one through four* To obtain necessary statistical 
date* four separate t-tests were computed on the initial observations 
of both the ciixteon SCIS teachers and the sixteen toochors uoing 
more conventional approaches to elementary school sciencuo The 
results demonstrated that there wore no significant differences 
between these tv/o groups of teachers on the initial observations, 
in regards to ID ratios, percentage of teacher talk, percentage 
of student talk, 8nd percentage oi continuous student comment 
during aoi«noo activities* 

Additionally, the investigator determined whether any 
significant differences had ooourred, for hypotheses one through 
four, betwoen the initial observations and the final observations 
of those teachers employing conventions}, science activities* There- 
fore four 3optrato t-to3t3 for corrolatod data were colcu’.uted 
between the initial and final observations for this group* The 
results demonstrated that there wore no significant differoncos 
bet, vie on those two observations in regards to ID ratios, percentage 
of teacbor talk, percentage of student talk, and psrcontngo of 
continuous stvdont comment during science activities* 

In regards to fcho experimental group, a reponted measures 
design of a mixed model analysis of variance, with an alpha level 
at »06, v:os used to ovaluate data gathered for hypotheses one 
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kinds of questions teachers ask children, before and after Lha 
Introduction pf SCJS teaching methods and materials 
K'-i j"iM! Kfcig ) ft 

The Friedw&n tfJo~way enalyala of variance by ranks wa* used 

• ■ .* ■' 

to analyte hypothesis Bq^<> After the peroentage cf questions 
asked In each of the five categories per teacher observation 
was determined, these percentages were ranked aoroso all five 
observations fpr the sixteen SCIS teachers o The Friedman statist!' 
vas calcqletpd to analyse whether there v?aa a difference in tho 
kinds of questions tpeohprs asked of children during soienoe 
activities.* This statistic was significant (X® > ,7} Q >46 at 

the o05 level of sigpif leaped After this priginal Friedman teat 
produoed statistically significant results, additional tq$t« 
fpr time by type interactions v<ere performed by we king orthogonal 
tsete within the subtableso ' Table twp displays these test 
resultso 



TABLB 2 



SUMMARY OF TltiB BY TYPE InTisKaCTI ONS USING THE FH1M-MAU ANALYSIS 
OF VARIANCE B X itAiUSS 1 _ 



Tima by Type Interaction 



Friedman S to tic M a 




4 k* 



82 0.1*4 



T^ * Tg - 8Tj 

W V 5 ^4 

Tj+Tg+T^+T^-^ 
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m* 

si ’ 



23 0 61«S 

10o94*;J 
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4*35 m 

r» i" 7^ »? r, >-■ 
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Based upon these statistical results concerning teacher 
preferences for question types,, the null hypothesis is 

rejected* 

Many of the newer elementary science programs developed 
within the past uecade place emphasis upon teacher comprehension 
of the basic process skills that good science teaching should 
foster within children* From such an ompha>>3u, the Investigator 
wished to determine whether or not there would be a difference 
in the teachers' comprehension of the process aspect*- of science* 
before and after the introduction of SCIS teaching methods and 
materials PS -sr- PSg ) * A pre-test using the Science Process 

Test for Elementary School Teachers v/as administered to all sixteen 
SCIS teachers prior to the summer workshop's formal e ; t ivitiear, 

A post test using this same ins5ruinenfc ‘was given to these sixteen 
teachere at the study's conclusion > Using a t-test for correlated 
data }! . the test scores were analyzed- Table three summarizes the 
results * 



TABLE 3 

PRE-TEST AND POST-TEST DATA CONGER I1NG TBE SCIS TRAObiRS ON 
THE, SCIENCE PROCESS TE ST , „ _ 



Pre-test I esc -test T-tesfc 



Number of 

Teachers 16 16 

Mean Score 20 .,94 30*00 >U29NS 

Standard 

Deviation 5~40 *-•..98 




.95, 15 df 
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Baaed upon the statistical results outlined abpve, the null 

hypothesis «06 fells to be rejected** 

Throughout the oouree of the study, random samples of taped 

lessons analysed previously were eeleoted and recoded by both 

individuals trained for lesson analysis as an Indication of 

in tr a ~ observer reliability* Flanders advocates the use of Scott's 

14 

coefficient of reliability for such estimations* This procedure 

was followed in determining ohecka using both the Flanders 

System of Interaction Analysis and the Science “teaching Observational 

Instrument* Of the sixteen reliability checks recodod, all but 

two produced results ranging between *70 and 0 91« 



Discussion 



Although the data displayed in Teh le one clearly demonstrates 
a significant F statistic concerning teaohor ID ratios, figure 
one below more vividly illustrates the Implications of this 
analysis* 
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This g; aph demonstrates a very high ID ratio at the time two 
interval. ( Tj> ) «. yet a.'-roas the remaining observation times there 
haa been a significant decrease* It would appear that the sixteen 
SCIS teachers attempted a more indirect approach v.o verba A 
behavior patterns during the fall months immediately after the 
workshop 5 ^ conclusion^ then assumed a more direct start oe as the 
school year progressed* Perhaps one explanation for this pheno^ 
menon centers upon the fact that the SCIS science program in 
heavily materials -centered,* for the children are actively involved 
in manipulating such objects as wood samples* pieces of lead., 
wire, and rubber balloons* The summer v/orkshop greatly emphasised 
the importance of carefully giving directions to young children 
before allowing them to handle objects* Most SCIS teachers 
increased their percentages of direction giving (Flanders 
categox’y six) across observation times* Such an increase within 
this category has the effect of depressing the teachers 5 ID ratios 
across these same observation times- Fischlor and Anastasiow's 
data trends concerning ID ratios confirm the results mentioned 
here*-*-^ 

Certainly one set of data that deserves further comment 
centers upon the sixteen SCIS teachers 5 preferences for question 
types acro33 the various observation times* The Science Teaching 
Observational Instrument contains five categories of questions* 

Two of these question typos* "recall facts" and "ses relationships"* 
are of a low order classification and elicit little cognitive 
skill from the children to effectively answer-* The other three 
question types (make observation* hypothesise,, und teak hypothesis^ 
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«ro of a higher order and demand more effort to answer oorrec fcly <- 
There was a pronounced oecrsose in the teacher a ; simple 
recall questions over time and a aftlghf decrease in their 
preference for questions that focus upon children uescrlbing 
relationships o Likewise* these toac:her» po't.'oyed noticeable 
increases in higher le*'ol questions that ask children to use 
data from the if' observations and to hypothesise.* There was very 
little difference displayed in the teachers'' use of question*) 
that demanded Jv potheses to be tested* possibly because this 
question category demands too much sophistication for primary 
grade children to answer effectively c Additionally „ it was 
noted that while there was a definite shift in question preferences 
between the SCIS teachers 9 initial and final observations* no 
Buoh prciounced shift occurred between the conventional science 
teachers 9 question preferences on initial and final observations^ 



Conclusions 



The following conclusions described below seem justified* baaed 
upon this study's findings© 



!o Those teachers who were exposed to the teaching methods 
and materials suggested by the Science Curriculum 
Improvement Study differed significantly from those 
teachers employing conventional science teaching methods 
and materials, by demonstrating an Increase iu tho 
amount of direst teacher influence displayed in verbal 
behavior patterns during science activities o 
Apparently this was duo to an Increased percentage 
of teacher direction-giving to young children who 
were actively Involved with science materials; 

2o There was a pronounced shift in tho question preferences 
displayed by the experimental teachers after the intro- 
duction of SCIS teaching methods and materials© The 
original observations demonstrated a heavy reliance 
upon low order question types* demanding little cognitive 
skill from the children to effectively answer t After 
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rhe workshop'* 1 ••-occlusion, the teachers demons tretod a 
greater preference for high level questions, which 
included asking the children to make observations cl 
some on -going sense activity or to reason out (or guess; 
an answer which is not given as an immediate facto 

io Although the SC IS summer workshop* a activities seemed to 
have a pronounced influence upon the experimental 
teachers’ science presentations during those fall months 
immediately following its conclusion* the possibility 
cannot be discounted that the types of science materials 
used by those teachers might also have contributed to 
this influence* 



Implication* 



Based upon the data gathered during observations of science 
lessons, the implications listed below are worthy of consideration* 



1* The Science Curriculum Improvement Study is heev iiy 
materiala~cettiered, for the children are actively 
involved in manipulating various science equipment 
during science lessons* Because of such a diverse array 
of activities occurring simultaneously, it was; often 
difficult to differentiate categories eight ar«; nine 
(student talk-responae and student talk-initiation) 
using the Flanders System of Interaction Analysis* 

Perhaps a modification of this system will be 
necessary for future studies involving laboratory- 
oriented classroom activities© 

So Results from data analysis demonstrated that the SCIS 
teachers used fewer low order questions and a greater 
percentage of high order questions immediately after the 
summer workshop© Yet as the school year progressed, the 
teachers’' preferences for question types began to closely 
parallel their question patterns demonstrated during those 
months before participation in the summer workshop© 

Possibly more effort should be placed upon continual 
supervision and in-service consultation throughout the 
school year in future implementation projects,, in an effort 
to sustain any gains made during a summer workshop 
experience© 

3© Some SCIS teachers seemed to expend an unreasonable 
amount of class time in the distribution and refcreval 
of science materials © It appears that such elementary 
school teachers could benefit from systematic 
instruction In the handling and distribution of science 
equipment© 
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Summary 

An investigation was conducted to study selected examples 
of verbal behavior patterns in primary grade classrooms during 
science activities® Thirty-two elementary teachers within 
five mid-Michigan public school districts comprised the population 
under consideration® Sixteen of these teachers taught science 
in the conventional manner suggested by their respective school 
districts c. Each of the sixteen remaining teaching participants 
within the experimental population received an in-depth study of 
the Science Curriculum improvement Study's teaching methods 
and materials, for they attended a three week workshop in these 
techniques during the summer of I960® This study was designee 1 as 
a quasi-experimental, time*serios analysis and involved a series 
of science teaching observations that began in April, 1S68 and 
were concluded in March, 1969o 

Each science lesson was recorded with easily pv;. table, 
battery powered tape recordera, and two of the three instruments 
used in evaluating the study's data were exclusively concerned 
with information gathered from analyses of the taped lessonso 

The data indicated that the SCIS teachers differed significantly 
from those teachers employing conventional science teaching 
methods and materials by demonstrating an increase in the 
amount of direct teacher influence displayed in verbal behavior 
patterns during science activities® Additionally, the experimen- 
tal teachers displayed a pronounced preference toward asking 
high level questions of children, after the introduction of 
SCIS teaching methods and materials® 
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